The prime purpose of this paper is to explain the concept of risk capital and advocate for its implementation in the management of non-financial companies. The paper is kept in the discursive tone, as the problem is new, and it first requires to establish the conceptual framework for further empirical considerations. With reference to the origins of the concept of risk capital (related to its understanding in financial institutions), the paper discusses the utility of risk capital for the management of risk in non-financial companies, with the recognition of the sustainable dimension of risk capital. The discussion is framed within the corporate finance approach. In the applicative dimension, the paper identifies the universe of the sources of risk capital and proposes a taxonomy of these sources. It considers both the well-established traditional sources, as well as the state-of-the-art solutions that are in the early stages of their adoption for the needs of corporate end-users. The conclusions address the possible areas of tensions and of the inclusion of risk capital in the decision-making process, as well as the areas of further empirical research within.
Introduction
Contemporary companies operate in the unprecedented dynamics of the environment, facing the challenges and threats imposed by the variety of endogenous and exogenous factors. In addition, the business entities are expected to perform in a way that conforms to the idea of sustainable development. Companies are expected to follow the triple-bottom-line concept (people, planet, and profit) on their route to the achievement of sustainable development goals [1] . This challenge calls for a modification of various aspects of a company's performance. To some extent, companies implement the solutions that allow it to conform to the features of a 'sustainable company' by integrating adequate self-regulation into their business models [2] . The existing empirical research proved that still for many companies the ethical obligations or genuine intrinsic altruism is less important, in comparison to the reputational dimension of socially responsible performance. However, being socially responsible still remains an ambiguous and elusive concept in numerous dimensions [3] . Thus, the concept of sustainable performance needs to be instrumentalized, and there is a noticeable cognitive gap within.
This paper contributes to the debate on sustainable corporate performance, by referring to the importance and applicative dimension of risk management. Lessen et al. [4] placed risk management among one of the relevant 'sustainability mechanisms' that could be implemented on an organizational level. The execution of well-designed risk management process, with adequately implemented risk treatment strategies, is very important to the ability to resist shocks, as well as to respond properly. Many times, we have witnessed the scale of the consequences of risk that were amplified by the failures of risk management (with respect to the consequences of both man-made and natural disasters). The global financial crisis of 2007-2009, the Deep Water Horizon oil spill or Fukushima nuclear disaster stand as recent examples of the potential scale of the damage caused in environmental and socio-economic dimensions. In this regard, we shall refer to the currently advocated concept of sustainable risk management, that postulates the greater awareness of the 'socially responsible' execution of risk identification, analysis, and treatment [4, 5] .
The above considerations reflect the motivation behind this paper which is to draw attention to the company's preparedness for the consequences of endogenous and exogenous shocks. The discussion is framed within the corporate finance assumptions: The paper refers to a company's ability to sustain the negative outcomes of risk, measurable by unforeseen and undesired cash flow volatility.
In this regard, the primary purpose of this paper is to explain the concept of risk capital and advocate for its implementation in the management of risk of non-financial companies. The concept of risk capital originates from financial institutions and refers to the explicit financial preparedness for the consequences of the unexpected loss (as the risk outcomes). Accordingly, in the instrumental dimension, numerous academic works discussed the elements of the financial institutions' 'capital adequacy' embedded in regulatory frameworks for the banking and insurance sector [6] [7] [8] [9] [10] . As noted by Culp ([11] , p. 801), however, although risk capital and the problem of risk capital allocation is relevant primarily for financial institutions, 'risk capital is a conceptually important ingredient of any complete risk management discussion ( . . . )' and further 'risk capital does sometimes matter to nonfinancial corporates. For these reasons, it is worth some attention here'. Up to date, the concept of risk capital is relatively scarcely addressed in the literature with reference to the non-financial companies. The Culp [11] considerations were preceded by works by Shimpi [12] , followed by some dispute by Doherty [13] and O'Brien [14] . To fill in this gap, this paper defines the risk capital with respect to the non-financial companies and further identifies the sources of risk capital available for non-financial companies.
This paper is kept in the discursive tone, as the discussion on risk capital in non-financial companies is in its early stage. Thus, there are virtually no empirical studies that address the measurement or the implementation of risk capital in non-financial companies. In this regard, this paper is a relevant contribution to the existing literature, as it discusses the utility of risk capital and the routes of its possible allocation in non-financial companies. This seems essential for the establishment of the comprehensive and unequivocal conceptual framework that could be further applied in empirical studies within. In the theoretical dimension, the paper also contributes to the discussion on the frameworks of 'sustainable corporate finance' and 'sustainable risk management'.
A second relevant contribution of this paper is the identification of the sources of risk capital. These sources should be associated with the mechanisms or solutions that allow a company to obtain the injection of funds, as assigned for counterbalancing the financially measurable negative outcomes of risk. The sources of risk capital are identified in this paper. Moreover, the proposition of the taxonomy of the sources of risk capital is formulated, with the distinction between the traditional and alternative ones. This dichotomic classification echoes the evolution of the concept of risk management-from a single-risk oriented concept focused on the transfer of risk, to a more mature holistic approach that postulates the integration of risk management with all areas of decision-making [15, 16] . Traditional sources of risk capital are relatively largely discussed in the academic literature, and their implementation is well established in companies' performance (e.g., insurance or derivative contracts). However, the alternative sources of risk capital are scarcely discussed in the context of their applicability to non-financial companies (or corporate end-users). In this regard, this paper contributes to the popularization of the new, alternative solutions that have recently become implementable in corporate risk management strategies.
The remainder of this paper is structured as follows. The Section 2 outlines the concept of risk capital in non-financial companies, with reference to its origins and the relationship with the elements of the risk management process. The discussion also refers to a sustainable dimension of the concept of risk capital. The Section 3 adopts an instrumental approach and provides an overview of the sources of risk capital available for non-financial companies, with a distinction of the characteristic features of these sources (that is executed for the proposition of the taxonomy of risk capital sources). The Section 4 provides conclusions and final remarks, as addressed to the possible areas of tensions and limitations of risk capital implementation and the possible design of further empirical investigations.
The Concept of Risk Capital in A Non-Financial Company

The Origins of the Concept
The concept of risk capital is well established in financial institutions and is related to the specifics of their performance. Financial institutions (both banks and insurance companies) are regarded as the institutions of public trust, and any disturbances in their performance may cause repercussions in the functioning of the financial system and even initiate economic downturn [17] . In the insurance system, public trust is related to the aleatory and promissory nature of insurance contracts [18] (p. 241), whereas in the banking system it is related to depositors' confidence on the accessibility of their savings [19] (p. 681). These considerations are substantial for the regulatory framework of financial institutions (the Basel Accords in the Banking system and Solvency rules in the insurance system), with the requirement of 'capital adequacy', accompanied by the proper approach to risk management [6] [7] [8] [9] [10] . In the contemporary globalized world, the problem grows in importance: The free flow of capital has the potential to boost the contagion effect globally, as was observed during the recent global financial crisis of 2007-2009 [20, 21] .
The discussion on the rationale behind the concept of risk capital in 'financial firms' (for financing, capital budgeting, and risk management needs) was initiated in 1993 in the seminal work by Merton and Perold [22] . According to Merton and Perold, financing firms are distinguished by three relevant features (that reflect the concern of public trust): (a) Customers can be the major liability holders (policyholders or depositors are customers and liability holders at the same time); (b) limited opaqueness to customers and investors (the problem of information disclosure; if disclosed-with a lag), and (c) profitability highly sensitive to the cost of capital (as financial firms operate in competitive financial markets) [22] (pp. [16] [17] . Merton and Perold argued that apart from regulatory capital (that corresponds with the concept of capital adequacy and reflects the capital needed to meet the regulatory requirements) and cash capital (capital required to execute transactions, as working capital), financial institutions should measure and manage risk capital. Risk capital was defined by Merton and Perold [22] (p. 17) as 'the smallest amount that can be invested to insure the value of the firm's net assets against a loss in value relative to the risk-free investment of those net assets' (Net assets were defined as gross assets minus customer liabilities [22] (p. 17). However, Culp [11] (pp. 807-808) explains that for Merton and Perold risk capital is the equivalent of the insurance of net assets (AN), and for any given time t net assets have a value of
where A(t) are the firm's gross assets and L(t) are firm's liabilities or contracts offered on a risk-free basis. Accordingly, risk capital is an insurance or option contract with the following pay-off at time
where S AN(t+T) reflects a shortfall of net assets. The concept was further adjusted for financial institutions with reference to the ability to absorb the expected and unexpected losses. The expected losses are related to the typical operating activity of financial institution and, thus, should be explicitly considered while determining the capital adequacy (as the reserves for expected losses). The unexpected losses are defined as the losses that exceeded the expected losses ( [23] , p. 7; [24] , p. 5; [25] , p. 216). In this context, risk capital (RC) could be defined as funds that are needed to safeguard the unexpected losses and reflects a cushion against the unexpected losses [11] (pp. 806-807):
where L stands for the total losses, EL stands for expected losses at a given confidence level. Figure 1 highlights The idea of risk capital outlined in Figure 1 emphasizes the understanding of risk capital as a cushion against the unexpected losses. As noted by Culp [11] (p. 801), although risk capital and the problem of risk capital allocation is relevant, primarily, for financial institutions, it is also conceptually relevant for non-financial companies within the enhancement of the complexity of risk management. However, the translation of the utility of risk capital for non-financial companies, with the exemplification of its sources, is rare in the academic debate. In a comprehensive model dimension, the problem was discussed by P. Shimpi [29, 30] and C. Culp [11] , with a commentary by Doherty [13] . This discussion is summarized briefly below, with a focus on the components of capital structure and risk capital structure.
The inclusion of risk capital to the capital structure considerations in a way applicable for non-financial companies was first addressed by Shimpi [12, 29, 30] . In particular, Shimpi distinguished between the (a) operating capital, (b) risk capital, and (c) signaling capital. According to Shimpi, the operating capital reflects the funds that a company needs for its operating performance, if not affected by negative risk outcomes. The risk capital is reflected by the additional stock of funds that are assigned for the coverage of the consequences of risk occurrence (buffering function). Finally, the signaling capital is reflected by additional funds that are held for signaling purposes (as postulated by signaling theory developed by Ross [31] ). Shimpi argued that risk capital, as an additional stream of funds assigned for covering the consequences of risk, is reflected in a company by the value of insurance policies or derivative contracts. In this regard, Shimpi associated a company's risk capital with the funds that are obtainable through risk transfer (as insurance and derivatives are regarded as risk transfer mechanisms). A complex framework of the concept of risk capital was considered by Shimpi in the shape of 'the insurative model', where the risk capital sourced from insurance and derivatives was placed as an additional element of a company's capital structure, within the traditional balance-sheet debt and equity mix ( [29] , pp. 33-34; 302-303). Accordingly, the insurative model defines a company's capital structure as follows:
where C denotes a company's capital, OC denotes operating capital, RC denotes risk capital, E denotes equity, D denotes debt, T denotes risk transfer instruments (insurance or derivatives). It should be noted that Shimpi's proposal (as outlined in the insurative model) differs from Merton's and Perold's approach. Shimpi considered risk capital as an additional element of capital structure, whereas Merton and Perold addressed risk capital as an element of the existing capital structure [13] Thus, in Merton's and Perold's concept (as explained by Doherty [12] ) both equity or debt could be allocated as risk capital. This discussion leads to the conclusion that some sources of risk capital (available for non-financial companies) go beyond the balance sheet perspective (equity and debt). Thus, we may distinguish between balance-sheet and off-balance sheet (hidden) risk capital. This distinction was highlighted by Culp [32, 33] . Similar to Shimpi, Culp considered risk capital as funds held in excess of a company's operating needs, in a buffering function. The funds held in excess (as risk capital) could be, thus, sourced from equity or debt, as well as from additional 'hidden' sources (e.g., insurance or derivatives). Accordingly, the model structure of risk capital is
where RC E and RC D reflect the sources of risk capital captured in the balance sheet as equity or debt, and RC CT reflects the contingency funding that constitutes the off-balance sheet (hidden) risk capital. The contingency funding (RC CT ) embraces the capital allocation contingent upon the occurrence of risk. In this regard, the examples of contingency funding are insurance or derivatives in hedging function. Balance-sheet captured risk capital (RC E and RC D ) reflect funds allocated to retain the negative risk outcomes. Driving upon the existing literature concepts, risk capital in a non-financial company should be associated with funds that are allocated in the buffering function. Thus, risk capital could be defined as funds assigned to cover the negative risk outcomes that a company may face. In other words, risk capital is held or acquired to absorb financial losses and, thus, helps to safeguard a company's financial position. The decisions on risk capital allocation are, thus, substantial in a company's risk management process.
The Need of Risk Capital: Risk Management Perspective
The concept of risk management is dated back to 1950s, and at that time it was perceived in a narrow context, with a focus on the risky events that could be insured. In the 1970s and 1980s, the risk management discipline was dominated by the consideration of the application of derivatives [34] [35] [36] . In the mid-1990s the risk management concept evolved toward a holistic dimension, which postulated the management of the portfolio of risks across the whole enterprise. At that time, the term ERM (enterprise risk management) was coined, to distinguish between the broadened and strategic approach to risk management and the narrowed one (often referred to as TRM 9traditional risk management)) [15, 16] . In the ERM concept, the application of the usual risk management tools is performed in a systematic way, as an ongoing concern [37] . In general, risk management could be defined as a process that is designed to cope with risk in an organization. The process begins with the identification of risk, followed by risk assessment, decisions about risk treatment and the communication and constant review of the process [38, 39] . Identification of risk requires the consideration of various exogenous and endogenous factors that could threaten the organization's performance. Risk assessment embraces the assessment of probability (frequency of occurrence) and severity (the consequences, as the possible damage caused) of each of the identified risks [40] . The treatment of risk is related with the implementation of risk management tools and techniques. The spectrum of the possible techniques is nicely summarized in the Hopkin's proposal [41] , who distinguished between the decision to (i) tolerate (accept/retain), (ii) treat (control/reduce), (iii) transfer (insure/contract), or (iv) terminate (avoid/eliminate). However, for a consideration of risk capital, the distinction of two broad risk management strategies have a merit: risk control and risk finance. Risk control is directed toward the reduction of the probability and severity of risk and it is related to the application of prevention or repression techniques. Risk financing embraces tools that allow to obtain funding for a coverage of the financial consequences of risk, in particular, risk retention or risk transfer tools [42] [43] [44] . There is a relevant complementarity between risk control and risk financing strategies: The failure of risk control techniques increases the need for risk financing techniques. Thus, the investment in risk control techniques may significantly reduce the risk financing needs.
Risk capital is tightly connected with risk financing strategy and the need for risk capital is well explainable through the analysis of the consequences of risk occurrence from a corporate finance point of view. The implementation of risk management in a company is expected to increase its capabilities to create value. In this regard, the early empirical works examined the relationship between the implementation of insurance or derivatives and cash flow volatility [45] [46] [47] . In the contemporary approach (the ERM concept), the value-creation potential of risk management is also widely examined, often with reference to the measures of a company's efficiency (return on equity or assets most frequently) [37, [48] [49] [50] [51] . The general conclusion that could be drawn from the empirical findings is that the basic motive behind the implementation of risk management (and the related benefits) is the stabilization of expected cash flows. In other words, effective risk management implementation should be directed toward the elimination of unforeseen and undesired cash flow volatility, which reflects the ultimate consequences of risk occurrence.
These considerations are echoed in corporate finance theory, within the recognition of the problem of financial constraints and the related bankruptcy threat. As addressed by Mayers and Smith [45] and MacMinn [47] , the ultimate risk consequences are manifested by the undesired cash flow volatility and may severely affect a company's financial position. In particular, the ability to maintain liquidity and financial balance is threatened, signaling the core symptoms of the financial distress. A financially distressed company has a difficulty in obtaining additional funding externally: A greater bankruptcy threat imposes higher bankruptcy costs (that are considered by capital providers) [52] . The concept of risk capital allows a better understanding of the necessity of the explicit consideration and preparedness of adequate risk financing tools (and the corresponding risk capital sources).
In this regard, risk capital RC reflects the funds that a company may use to restore the undesired 'gap' in the real (obtained) cashflows R(CF), as compared to the expected (planned) ones E(CF), and to avoid the consequences of financial distress. Accordingly, for a given period of time t, if
risk capital allocation should result in
The adoption of a risk capital concept (which is related to the choice of a risk financing strategy) may significantly influence the quality of the remaining elements of a risk management process. First of all, it improves the process of risk identification and assessment. The severity of risk should be assessed with reference to the impact of risk on the planned (future) cashflows, with reference to both direct and indirect consequences of a given risky event. A complex evaluation of risk should address the problem of risk velocity, which is defined as the interval between the occurrence of a risky event and its peak impact on the company [53] , as reflected in cash flows volatility. The broadened and long-term analysis of the outcomes of a risky event is crucial for a well-designed implementation of risk management strategies (and tools within).
A second considerable contribution of the risk capital concept to the overall quality of the risk management process is related to the design of the ultimate shape of the applied risk management tools. This refers to the analysis of a company's risk resilience, which is determined by the availability of resources to manage risk-people, knowledge, equipment, as well as funds [53] . In other words, effective risk management depends on the current possession of resources, as well as the ability to obtain additional resources, if needed. In this regard, risk capital reflects the availability of funds (as resources) and the efficiency of risk management depends on the proper evaluation of the currently available funds, as well as the ability to obtain additional funding in terms of risk occurrence.
Sustainable Dimension of Risk Capital
The concept of risk capital also has relevant implications in the context of sustainability. The consideration of a sustainable dimension of risk capital derives from the relatively new conceptualization of sustainable corporate finance and sustainable risk management, as outlined below.
Soppe [54] laid the foundations for the contemporary understanding of the concept of sustainable corporate finance. With consideration of the premises of the theory of the firm (goals and metrics applied), human nature of economic actors, ownership paradigm and ethical framework, Soppe distinguished between the key elements of sustainable corporate finance (in comparison to the key elements of traditional and behavioral corporate finance approaches). In particular, Soppe concluded that the goals of sustainable corporate finance refer to a multi-attribute optimizer (that focuses on profit, people, and planet). Further, in the human actor dimensions, sustainable corporate finance requires a cooperative performance and trust. With reference to the ownership paradigm, sustainable corporate finance considers the portfolio of a company's stakeholders (consistent with stakeholders' theory [55, 56] ). Finally, an ethical framework of corporate finance should integrate the ethical virtues. In conclusion, Soppe [54] (p. 221) defined sustainable corporate finance as 'a financial policy that strives for triple-bottom-line performance measurement with human actors that opt for maximizing multi-dimensional preference functions'.
A formulation of the concept of sustainable corporate finance refers to the notion on the responsibility of the business community for incidents with major impacts on society and the natural environment [57] . In this regard, risk management is being considered as one of the 'sustainability mechanisms' that could be implemented on an organizational level [4] . The sustainable risk management (the SRM), however, may have various dimensions. In a narrow meaning, SRM requires a consideration (identification and assessment) of risks that result from sustainability challenges (e.g., technological development, scarcity of resources or climate change). In a broadened meaning, SRM requires the inclusion of the interdependencies between a company and the environment, as well as hidden vulnerabilities. In particular, it requires a consideration of the impact of a company's failures (as failures of its risk management) in environmental and socio-economic dimensions. For a broader discussion on various dimensions (and understanding) of sustainable risk management see Lessen et al. [4] and Spedding and Rose [15] . The relationship between corporate sustainability and risk management was also addressed in [58] [59] [60] .
From the existing body of literature it could be concluded that corporate sustainability embraces both a sustainable approach in corporate finance decision-making and sustainable approach to risk management. In a narrower meaning, these issues are addressed on micro-level: an instrumental single company perspective, consistent with the classical theory of the firm [3, 61] . Accordingly, sustainable corporate finance is directed toward a company's resilience in the long-run (and a synonym of bankruptcy avoidance). Then, sustainable risk management requires the decisions that allow a sustainable performance of a company. In this context, risk capital performs a vital buffering function:
It ensures an injection of funds that may reduce the threat of bankruptcy in the aftermath of the cash flow volatility caused by a risky event (as a shock). However, a micro-level consideration of sustainable corporate finance and sustainable risk management is substantial for a macro-level consideration: with reference to the situation of stakeholders and in the environmental and socio-economic context. A prevention of a single-company's bankruptcy is always relevant for its stakeholders (for instance the workers and their wealth, the society that needs the products or services supplied by a company, etc.). A well-designed and well-executed sustainable risk management ensures that a company will be able to respond quickly and effectively for any harm it has caused to the environment or the society. Stakeholders are the ultimate risk-bearers of a company's performance, and a sustainable company should distinguish itself with the courage to take only the calculated risks [54] (p. 220). The aforementioned considerations on the sustainable dimension of risk capital are framed in Figure 2 . To provide a practical insight to the relevance of risk capital in sustainable dimension, it is worth recalling the examples of disastrous events that attracted public awareness both due to the scale of their consequences, as well as the long-term ecological and socio-economic impact. It is believed in the risk management discipline that lessons are better learned from a study of the causes of previous disastrous events. In this respect, to highlight the failures in risk analysis and inadequate risk preparedness, we refer briefly to the Deep Water Horizon oil spill and Fukushima nuclear disaster. Both events are regarded as examples of cascading disasters [62] , which is a synonym of an extreme disaster leading to further extreme consequences that emerge over time. In addition, both events refer to the importance of a proper risk response strategies and a readiness to react immediately to stop the negative impact of risk.
The Deep Water Horizon oil spill is an example of a man-made disaster. This industrial disaster began on 20 April 2010 in the Gulf of Mexico on the BP-operated Macondo Prospect. The disaster is considered as the largest marine oil spill in the history of the petroleum industry and caused a tremendous damage to wildlife, tourism, and fisheries and imposed high cleanup costs [63] . British Petroleum was responsible for ensuring that the well in the Gulf of Mexico was operated safely and in an environmentally responsible manner. Thus, on a single-company dimension, the consequences of the Deep Water Horizon oil spill are measured, primarily, with the increased expenditures (as on January 2016 BP announced USD 1.7 billion charges for expenses related to the disaster [64] ), and the related decrease in value. However, BP also stands as an example of ecological and reputational damage [65] . A detailed analysis of the causes of the disaster (In a technical context, the causes and consequences of Deep Water Horizon disaster were examined for instance in [66, 67] ) allowed to blame BP's executives for improper risk management. In this respect, three key areas were questioned: (a) untimely plan changes; (b) failure to identify and respond to the indicators of the critical problems, and (c) inadequate response to the environmental harm in the aftermath of the sinking of the rig [65] . The Deep Water Horizon disaster is, thus, an example of a failure of a risk management system-the pressure of time and cost savings overrode the safety concerns.
The Fukushima nuclear disaster is an example of a coincidence of the impact of natural forces and human failures. The energy accident in the Fukushima Daiichi Nuclear Power Plant, located in Okuma, Japan, was initiated by the extreme Tohoku earthquake on 11 March 2011, followed by tsunami waves of 13 to 15 m high that overtopped the plant's 5 to 7 m seawall. As a consequence, water disabled the emergency generators to cool the reactors. Due to insufficient cooling, three nuclear explosions lead to a release of radioactive material [68, 69] . The contamination affected the coastal area, as well as the Pacific Ocean. In the risk management failure context, Fukushima disaster is an example of inadequate risk anticipation and risk assessment during the design of the plant, which was combined with inadequate response capabilities. Although the nuclear accident was caused by the unprecented earthquake and tsunami, human mistakes were responsible for numerous inadequate safety countermeasures, as well as for the cumulation of technical lapses [70, 71] .
The examples of Deep Water Horizon oil spill and Fukushima nuclear disaster indicate the possible severity of the negative risk outcomes. On the single-company's level, the ultimate severity of risk is countable (increased costs, lost revenues, destroyed value), but often remains uncountable on an environmental and social level. Business failures are somehow inevitable-it seems impossible to identify all risks and perfectly assess the impact of these risks. However, a company shall always try to avoid the mistakes and be prepared to respond to the negative risk outcomes. In this regard, the concept of risk capital is particularly useful. It helps to evaluate the financial preparedness for the consequences of risk occurrence and to assess a company's ability to sustain. Accordingly, in the conceptual dimension, risk capital enables a company to respond immediately to the consequences of risk, in particular-to provide funds to stop the harm caused on an environmental and/or socio-economic level.
Applicative Dimension: Sources of Risk Capital
General Considerations
Operationalization of the concept of risk capital requires the identification of its sources. The sources of risk capital should be defined as the financing mechanisms that channel the funds to a coverage of the negative financially measurable risk outcomes. As it was assumed, on a company's level, the negative risk outcomes are manifested by the unforeseen and undesired cash flow volatility and risk capital is the injection of funds that help a company to sustain (see Equations (9) and (10)). In this respect, the sources of risk capital embrace various instruments and solutions that allow a company to obtain funds to restore its financial position in the aftermath of a risky event.
The distinction of the particular sources of risk capital, however, requires a short notion on the important features of these sources. The authors' proposal of the taxonomy of risk capital sources is framed in Table 1 . The classification is non-exclusive. The first set of features refers to the balance sheet perspective (respectively to the model outlined in Section 2.1). Some sources of risk capital are captured in the balance sheet-if the capital is obtained as a debt (e.g., bank loan) or equity (e.g., the issue of new shares or the increase of retained earnings). However, some sources are not directly captured in the balance sheet on their implementation (but often are visible on their usage). These sources reflect contingency funding, as the injection of funds is contingent on the risk occurrence. Contingency funding performs as option-like contracts: A company purchases the option for additional stream of funds, and the execution of the option is related to the occurrence of a predefined risky event [11] . The examples of this type of funding are all risk transfer mechanisms (in this insurance and derivatives).
The second set of the proposed risk capital features refers to the moment of risk capital allocation. In this regard, the proposed taxonomy distinguishes between pre-loss, post-loss and ongoing loss funding. The pre-loss funding refers to these sources of risk capital that are injected into the company before the occurrence of the risk. An example is all types of earmarked capital reserves, as well as the bank credit lines. Accordingly, the post-loss funding is injected after the risk occurrence (e.g., a bank loan to restore assets damaged by the risky event). A third possible solution is an ongoing loss financing which refers to the intentional inclusion of a loss in the profit and loss account, as the operating costs. However, ongoing loss financing is rational only for the relatively small, but frequent losses. In accordance with the concept of risk capital, the pre-loss, post-loss or ongoing loss funding should be explicitly embedded in risk financing strategies.
The third set of the proposed features of risk capital sources (as addressed in Table 1 ) is the consideration of the ultimate bearers of the consequences of risk. In this regard, the distinction between pure risk retention or pure risk transfer is essential. A pure risk retention means that a company (and its shareholders) are the ultimate bearers of the financial outcomes of risk, as these outcomes are financed by the company itself. On the contrary, a pure risk transfer means that a company is able to shift the financial outcomes of risk on a third party (a defined stakeholder). However, Table 1 provides a third possible solution-the intentional combination of retention and transfer in desired proportions. The combination should be preceded by the assessment of the scale of a company's ability to self-sustain (retain) the risk outcomes.
The fourth set of features of the sources of risk capital considers the innovativeness of the risk financing mechanism. Traditional sources of risk capital embrace all sources that are well established in the practice of corporate risk management. In other words, these sources of risk capital refer to the risk financing tools that are easily obtainable for companies. Insurance market or debt and equity finance stand here as the examples. The innovative sources of risk capital embrace the state-of-the-art solutions from the corporate end-users' point of view. These solutions are often well established in the practice of insurance and reinsurance sector or on financial markets but are relatively rare in corporate risk management (and in this context are regarded as innovative). These sources embrace a group of so-called Alternative Risk Transfer (the ARTs) solutions that are distinguished by a tailor-made and multi-year approach in their design [72] [73] [74] . The distinction between traditional and alternative sources of risk capital is subject to the presentation of the universe of risk capital sources available for corporate end-users, outlined in the remainder of Section 3.
Traditional Sources of Risk Capital
In the traditional concept of risk management (as aforementioned in Section 2), the primary decision is whether to transfer the risk or not. Not surprisingly, the implementation of risk transfer mechanisms has a straightforward connotation to the risk management process (and is even treated as its synonym). Accordingly, among the typical traditional sources of risk capital, we shall place (i) the insurance risk transfer, (ii) and the transfer of risk with the application of derivatives, and (iii) risk retention.
Insurance belongs to the oldest tools of risk management (as it was used in ancient times by the Phoenicians and in ancient China [75] ). In the insurance contract, a company defines the type (or types) of risky events that are insured, as well as determines the value of the subject of the insurance contract (company's assets or liabilities)-the insurance sum. In the case of the occurrence of the predefined risky event, a company receives an injection of funds (in the form of insurance remuneration). The stream of funds depends, obviously, on the scale of the damage and could not exceed the previously established insurance sum (as a defined level of the possible financial commitment of the insurance company). The corporate insurance markets (and insurance products) allow to insure various types of tangible and intangible assets, as well as the possible future liabilities (e.g., due to legal liability of a company). Recently we observed a growing interest in the insurance of the loss of profit due to the damage of assets and the related break in the operating performance (known as the business interruption insurance) [18, 44, 76] .
Derivatives (in particular the forward contracts) are also considered as one of the oldest risk management techniques (dated back to antiquity [77] ). The derivatives are defined as 'bilateral contracts whose value is derived from the value of some underlying assets, reference rate or index' [33] 
(p. 264).
A company may use derivatives in the hedging function to protect against the unfavorable changes of the value of its assets, liabilities or expected cash flows. In particular, if there is a decrease in the value of the assets, a derivative contract provides a stream of funds that counterbalances the loss. In companies, the derivatives are primarily executed to hedge against the financial consequences of the foreign exchange risk (for assets, liabilities, and cash flows denominated in a foreign currency) or the interest rate risk. Depending on the rights admitted to both sides of the contract, as well as the approach to the execution of the contract, we may distinguish between forward, futures, options or swaps, or their combinations [78, 79] .
In a traditional risk management approach, the advantages of risk transfer are often balanced against the disadvantages of risk retention. The implementation of risk retention is justified only if it is a conscious, intentional, and planned company decision, preceded by a well-executed analysis of the scale of risk outcomes. It is often addressed that a certain level of risk retention is inevitable in a company. The improperly recognized risk (both in the type of the event, as well as its frequency and severity) ultimately leads to its retention. Thus, risk retention could be perceived as the residual (default) risk management technique [42, 43] . Within the implementation of risk retention, risk capital could be sourced from (a) earmarked capital reserves, (b) bank credit-lines, and (c) compensation. Earmarked capital reserves are related to the intentional accumulation of funds, that are assigned for coverage of a predefined risk. Typically, the funds are held as a stock of liquid or semi-liquid assets. 'Self-insurance' is perceived as a particular example of earmarked capital reserves if (a) retention is decided for a risk that could be subject to insurance, (b) a company implements adequate risk-measurement techniques (similar to those executed in the insurance business) to estimate the possible risk outcomes, and (c) the earmarked capital reserves are safeguarded against the 'cookie jar' effect (the use of the funds for purposes other than initially planned). [72, 73] . To some extent, from the balance sheet perspective, earmarked capital reserves could be substituted by the pre-agreed bank credit lines. Credit lines offer a company a chance to obtain an injection of debt financing, whenever needed, up to a defined credit limit. Compensation is the constant inclusion of the losses in the profit and loss account, as operating costs. Compensation is justified for high-frequency, low-severity losses, that could be adequately estimated. Compensation is applicable to companies that are able to generate operating revenues in excess of operating costs [76] .
The aforementioned features of traditional sources of risk capital are summarized in Table 2 . 
Alternative Sources of Risk Capital Available for Corporate End-Users-Brief Overview
Alternative sources of risk capital embrace various solutions that are less common in the practice of corporate end-users, but may potentially gain a greater consideration in the future. In this regard, we refer here briefly to the possible implementation of (i) captives, (ii) finite risk programs, (iii) multi-risk products, and (iv) Insurance Linked Securities. The presentation of the alternative sources of risk capital is focused on the explanation of the core premises of the funding mechanism upon, as well as on the notion on the applicability of these sources in non-financial companies.
Captives were initiated in the 1960s, and then grew in popularity in the 1970s in response to the hardening of the insurance markets. Captive is defined as an insurance company that is wholly owned by the sponsor-the parent company (or a group of related companies). In other words, the sponsor establishes its own insurance company, and in this context, captive could be perceived as a synonym of self-insurance [80, 81] . However, the establishment of a captive offers numerous benefits in comparison to the purchase of traditional insurance. Typically, the benefits of captives are associated with the tax incentives (as captives are mostly located in tax heavens). However, from a risk management perspective, captives allow access to the reinsurance market which offers some elasticity in the protection against risks that are uninsurable on the traditional insurance market. Moreover, a sponsor has an impact on the cost of insurance premium and the process of the payment of the remuneration in the case of a loss. In this regard, captive could be considered as a source of risk capital, as it is related to the injection of funds in the case of risk occurrence-the funds that are obtained through a sophisticated mechanism that combines retention and insurance risk transfer (The types of captives and a detailed analysis of the related benefits and costs is provided in [81] [82] [83] ).
Finite risk programs belong to the solutions that are typical for the reinsurance market. However, these programs have been successfully implemented by corporate end-users in recent decades [84] . Finite risk programs are tailor-made agreements that combine risk retention and risk transfer. There are two basic 'models' of the agreement: the prospective loss contract and the retrospective loss contract.
The prospective loss contract is similar to the formation of an earmarked capital reserve-a company gathers sources on a so-called 'experience' account and pays the commitment fee to the partner in the contract. In the case of the risk occurrence, the partner is ready to cover the risk outcomes that are in excess of the funds collected on the experience account. However, the financial commitment of the partner in the contract is limited (finite). The retrospective loss contract is similar to debt financing, as the contract assumes the payment of continuous instalments by the company, in exchange for the initial injection of funds received shortly in the aftermath of the risk occurrence (The aforementioned frameworks of finite risk contracts are executed in various types of agreements obtainable on the reinsurance market-e.g., the LPT (Loss Portfolio Transfer), ADC (Adverse Development Cover), spread loss, finite quota share contracts [72, 85] ). The finite risk programs are a relatively interesting source of risk capital for the companies that wish to protect against the risk that is difficult to insure (e.g., emerging risks). However, it is difficult to estimate the scale of the implementation of the finite risk programs by corporate end-users, due to the limited transparency to protect the know-how rights. As reported by Culp and Heaton [84] (pp. [25] [26] , the released information on the implementation of finite risk contracts by corporate-end users were the examples of large companies which protected themselves against the risks regarded as uninsurable (asbestos loss and risks related to the merger and acquisition procedure.
There are also examples of alternative risk transfer mechanisms that represent an innovative approach to the implementation of insurance risk transfer-the multi-risk products. The first example is the MMPs (Multi-line, Multi-year Products). MMPs perform as long-term insurance contracts that integrate various types of insurable risk (insurance lines) with the settlement of a retention limit (insurance company covers the losses in excess of a defined retention limit) [83, 86] . The second example is MTPs (Multi-trigger Products). Under the MTPs contracts, the injection of funds is directed to the company if there is a coincidence of a predefined two (or more) risky events. Typically, one event is an insurable risk, whereas the second one is uninsurable (e.g., the changes in the demand on the market). The idea behind the implementation of the MTPs is that a company could easily sustain the occurrence of the insurable event or the uninsurable one, but the coincidence (simultaneous occurrence) of both may severely threaten its performance [11, 86] . The MMPs and MTPs are more common in the corporate end-users and are usually implemented in larger companies (Some examples were presented in [11] , pp. 593-597; [87] ).
Insurance-Linked Securities (the ILSs) are regarded as the products of the ongoing convergence of capital and insurance market, that was initiated in the early 1990s. ILSs represent a group of various financial instruments (bonds, notes, derivatives), with the pay-off structure tied to defined indices [88, 89] . These indices could be related to the occurrence of catastrophic events (e.g., hurricanes or earthquakes), as well as weather-related events (e.g., temperature, rainfall or windspeed indices). The market of ILSs is evolving as these instruments allow the effective investment portfolio diversification (as the insurance risks are not correlated to capital market risks). Among various forms of the ILSs, non-financial companies may potentially source risk capital with:
• Insurance derivatives-the pay-off depends on the changes of a predefined risk index (that reflects the occurrence of risk); companies may implement the catastrophic derivatives (indices related to the cumulation of losses in the aftermath of a catastrophic event) or weather derivatives (indices capture extreme weather conditions); • Catastrophic bonds-the coupon payment of the catastrophic bonds is determined by the changes of a defined catastrophic risk index; the issuer (a company) is allowed to reduce or release the payment of the coupon in the aftermath of the catastrophic risk (a detailed mechanism of the issuance of catastrophic bonds is presented in [83, 89] ) (The information on the issuance of corporate bonds by non-financial companies is obtainable in the ARTEMIS database [90] ); • Contingent capital structures [11, 83] -contractual agreements that allow a company to issue bonds or shares, if a predefined risk occurs; the partner of the contract (usually a bank) is responsible for the sale of the bonds or shares to the institutional investors.
The aforementioned features of the alternative sources of risk capital are summarized in Table 3 . As can be observed, in comparison with the features of traditional risk capital sources framed in Table 2 , the universe of the alternative risk capital sources is more complex. Most of these sources are off-balance sheet ones, and some are examples of the intentional combination of risk transfer with risk retention.
Conclusions and Final Remarks
The main purpose of this study was to explain the concept of risk capital and advocated for its implementation in non-financial companies. On a conceptual level, the motives behind risk capital implementation were considered, from a sustainable risk management and sustainable corporate finance point of view. As this problem has not been widely addressed in the literature, this study may enhance further development of a comprehensive and unequivocal framework and empirical investigations within.
The study has demonstrated that the universe of the sources of risk capital available for corporate end-users is relatively wide. The traditional sources of risk capital, however, seem more accessible for the smaller companies (SMEs sector) and operating on the markets of less-developed risk management practices. Obviously, with a shift from a traditional approach to risk management (single-risks oriented, focused on the effective implementation of risk transfer mechanisms) to the ERM approach (holistic and integrated with all areas of decision-making), the 'universe' of accessible solutions enlarged and the alternative, state-of-the-art sources of risk capital, became obtainable. However, the practical implementation of the risk capital concept in risk management (in its sustainable dimension) faces some relevant obstacles and limitations that may lead to important 'tensions' worth considering here. In this context, the possible directions and limitations of further empirical investigations were addressed below as well.
First of all, the inclusion of the risk capital concept has an impact on the understanding of the components of a company's capital structure and the related cost of capital estimation. Traditionally, capital structure theories refer to the optimal combination of debt and equity. Accordingly, the cost of capital account weights the cost of debt and equity with the scale of its implementation in a company (as reflected by the WACC (weighted average cost of capital computations)). The balance sheet risk capital is explicitly included in this account. However, the recognition of the off-balance sheet risk capital raises a question on the rationale behind the modification of the cost of capital formula, as specified in Table A1 (Appendix A). The problem was addressed by Shimpi [12] who postulated the use of TACC (total cost of capital) concept (see Appendix A). With an example of the insurance contract, Shimpi advocated for the inclusion of the cost of risk capital (expressed as the insurance premium relative to the value of insurance contract) and, respectively, the inclusion of the value of insurance contract as an additional source of capital. The main drawback of this concept is the significant reduction of the weighted average cost of capital if the insurance is included in computations. Thus, further discussion on the shape of proposals of the cost of capital modifications by Doherty [13] and O'Brien [14] was related to the consideration of the price of risk capital. Although the problem of the modification of the cost of capital account (as a result of the implementation of risk capital or risk management in general) is scarcely addressed in the literature, it seems that it has some merit in the decision-making context. For a company's internal decisions on the implementation (or the combination) of risk capital sources, the modified approach to cost of capital computation (and in particular, the inclusion of the cost of risk capital sources) may enhance more efficient decisions within.
The second relevant limitation, which is partially related to the modification of the cost of the capital account, is the measurement of the cost of particular sources of risk capital. There again, the problem is particularly relevant for the sources of risk capital that are not captured in the balance sheet (the contingent ones). However, the sources of risk capital are contract-based solutions, with defined commitment fees or premiums to be paid in advance. Thus, it seems reasonable to compute the cost of a given source of risk capital as the sum of the imposed costs relative to the volume of the potentially obtainable injection of funds, determined as the value of the contract. In some cases, however, this approach may face some limitations (e.g., in the case of captives).
The third relevant limitation is related to the quest on the efficiency of the implementation of some of the risk capital sources, with respect to considerations of the existing corporate finance theory. As a good example stands the retention of risk in the form of earmarked capital reserves. In a company, the existence of earmarked capital reserves is reflected in the holding of liquid or semi-liquid assets and is associated with a company's financial slack, as it represents the available resources. In the literature, however, financial slack was examined as a good, as well as a bad phenomenon. The good side of financial slack is related to its buffering function (directly referring to the risk capital concept)-the slack as a resource concept, which considers slack as a cushion against the disruption caused by endogenous and/or exogenous forces [91, 92] . In this respect, slack as a resource enhances a company's performance, as a company is better equipped to respond to the changes imposed by its environment. However, there is also a concept of slack as inefficiency-a holding of slack negatively impacts a company's performance, as it may enhance the waste of idle resources for empire-building purposes (agency theory considerations), potentially imposes significant opportunity costs of liquidity (cash is an unproductive asset) or enhances a wrong understanding of the buffering function of slack (as slack performs as a safety net for wrong decision making) [93] [94] [95] [96] . The example of the implementation of a relatively simple source of risk retention may raise numerous doubts, in this the question of the rationale behind its implementation in comparison to other obtainable sources of risk capital. Possibly, greater sophistication of the given source of risk capital (e.g., in the case of alternative ones) may, in turn, lead to greater doubts and tensions. The aforementioned considerations have two relevant implications for the implementation of various sources of risk capital: (1) The decisions should be preceded by a careful cost-benefit analysis, and (2) the decision should be adequately disclosed, to ensure transparency of actions and understanding of the rationale behind these actions.
The fourth relevant limitation is related to the sustainable dimension of the concept of risk capital. A careful reader may ask a question: Why risk capital is discussed in this paper as a 'concept', whereas it seems that risk capital is a synonym of risk financing (as one of risk management strategies)? The origins of risk capital as a concept refer straightforwardly to its sustainable dimension: Risk capital reflects the funds that are explicitly made available to help to 'heal' a company in the case of risk. Thus, both in financial and non-financial companies, the concept of risk capital corresponds with the availability of funds that could be allocated to cover the losses. Such an approach highlights the relevance of the a priori preparedness and requires a more conscious consideration of risk and its consequences (in this the whole spectrum of environmental and socio-economic impacts in the short and long run). The consideration of the variety of the available sources of risk capital enhances more conscious and more efficient decisions within the implementation of a company's risk financing strategy.
The aforementioned tensions and limitations within the decision-making context of risk capital concept applicability are also relevant for the empirical investigations within. A first compelling research issue is whether the companies intentionally define and follow any strategies on how to obtain and compose risk capital sources. However, a hidden (off-balance sheet) nature of most of the sources of risk capital limits the availability of reliable data. In addition, in the case of the balance-sheet sources of risk capital, the examination of strategies remains limited. For instance, retention seems one of the simplest and most accessible sources of risk capital. The information on planned retention is reflected in the company's holdings of liquid assets. However, a company may hold a stock of liquid assets for other purposes than risk retention. Thus, empirical investigations should be, first, directed toward the verification of the motives behind the holding of liquid assets (precautionary motive or other). Another interesting field of empirical investigation is a company's strategies within the implementation of alternative risk capital sources. As it was addressed in Section 3.3, the application of a more sophisticated solution was reported in several case studies. However, the protection of the know-how rights is as a prime barrier in the release of the details of these transactions. Probably, the use of ILSs and captives remain the best recognized, as the information is obtainable in dedicated databases. In addition, the inquiries could be placed within the overall barriers of the implementation of alternative risk capital sources, such as the level of familiarity of these solution to risk managers (as decision makers), as well as the existing legal barriers (e.g., tax system considerations).
An interesting field of the possible empirical investigation is the context of corporate finance decision making. Numerous studies have examined the benefits of the implementation of insurance or derivatives, as proxied by profitability, efficiency or value creation measures. However, the investigation whether companies examine and evaluate their needs for risk capital and execute any financially-measured comparisons within is still a challenge. There again, any reliable comparisons are limited by the hidden nature of risk capital sources and limited scale of its disclosure. Thus, it seems that case-studies research or well-designed questionnaires are the first-choice methods of empirical investigations. The cross-companies comparative studies, however, seem feasible within a piecemeal dimension (single risk capital source oriented).
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Appendix A Table A1 . The possible approaches to the modified computation of the cost of capital in terms of risk capital implementation.
Concept
Cost of Capital Computations
Traditional approach (derived from Modigliani-Miller substitution theory) [97, 98] where: WACC RM -weighted average cost of capital in terms of risk management, OC-operating capital, RC-risk capital, C OC -cost of operating capital, R RF -risk free rate (as the equivalent of the cost of risk capital)
